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Summary of Project Activities - NAGS-11024

Introduction:

Several new space science mission concepts under development at NASA-GSFC for astronomy are
intended to carry out synthetic imaging using Michelson interferometers or direct (Fizeau) imaging
with sparse apertures. Examples of these mission concepts include the Stellar Imager (SI), the Space
Infrared Interferometric Telescope (SPIRIT), the Submillimeter Probe of the Evolution of Cosmic
Structure (SPECS), and the Fourier-Kelvin Stellar Interferometer (FKSI).

We have been developing computer-based simulators for these missions. These simulators are
aimed at providing a quantitative evaluation of the imaging capabilities of the mission by modeling
the performance on different realistic targets in terms of sensitivity, angular resolution, and dynamic
range. Both Fizeau and Michelson modes of operation can be considered. Our work is based on
adapting a computer simulator called imSIM which was initially written for the Space Interferometer
Mission in order to simulate the imaging mode of new missions such as those listed.

This report covers the activities we have undertaken to provide a preliminary version of a simulator
for the SPIRIT mission concept.

Work Accomplished:

Our work started in earnest in January 2002. During the period of this grant we have successfully
modified the SIM imaging simulator to provide a basic capability for SPIRIT. The major change we
have made in the SIM code was to adapt it to simulate the Fizeau (or sparse-aperture) imaging mode.
The SPIRIT mission design has been evolving, and while the simulator is quite complete in terms of
the general capabilities it inherited from the SIM code (e.g. addition of noise, methods of data
restoration, output file saving, etc.), only a small amount of the current delivery is specific to
SPIRIT. A working version of "SPECsim" was demonstrated to Dr. Leisawitz in early May 2002,
and a number of desirable enhancements were identified.

We have completed the work possible under the funding envelope provided to us as of the fall of
2002.

Possible Future Work:

An effort is underway at GSFC to provide high-fidelity input models for our simulator. As soon as
these have sufficiently advanced we are prepared to pick up our work in support of SPIRIT again,
running the simulator for a range of suitable targets. Also, if the resources can be made available we
would be interested in adding SPIRIT-specific functions into the simulator, such as a wide-field
Michelson imaging mode and the "on-the-fly" method of data acquisition.
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NASA GRANTEE
NEW TECHNOLOGY SUMMARY REPORT

NASA requires each research grantee, research contractor, and research subcontractor to report new technology to
the NASA Commercial Technology Office. For that purpose, the following reports and corresponding schedules are
provided:

Title of Report Form Number Timetable

New Technology Disclosure NASA Form 1679  The grantee discloses each discovery of new technology
individually, at the time of its discovery

NASA Grantee New NASA C-3043 For multi-year grants, the grantee summarizes the previous
Technology Summary year's disclosures on an annual basis. The first Interim New
Report (checkmarked Technology Summary Report is due exactly 12 months from the
“Interim™) effective date of the grant. Future reports are due annually,
thereafter.

NASA Grantee New NASA C-3043 The grantee submits a cumulative summary of all disclosed
Technology Summary technologies. The Final New Technology Summary Report is
Report {checkmarked submitted immediately following the grant’s technical period of
“Final™) performance.
Grantee Name: Dr. Ronald J. Allen
Grantee Address: Space Telescope Science Institute

3700 San Martin Drive

Baltimore, MD 21218

Telephone No.: (410) 338-4586
NASA Grant No: NAGS-11024 Grant Completion Date: 12/23/02
NASA GM: Shiela D. Dezio Report Submitted by: Jeannine N. Luers

New technology should be reported whether or not it is or may be patentable.

Large business contractors and subcontractors must disclose all reportable items to NASA. Reportable items
as used in NASA contracts (or subcontracts) with large businesses means any invention, discovery,
improvement, or innovation, whether or not patentable, conceived or first actually reduced to practice in the
performance of work under a NASA contract (or subcontract). Reportable items include, but are not limited to,
new processes, machines, manufactures, and compositions of matter, and improvements to, or new
applications of, existing processes, machines, manufactures, and compositions of matter. Reportable items
also include new computer programs, and improvements to, or new applications of, existing computer
programs, whether or not copyrightable.

Small business, nonprofit organization, and college and university contractors and subcontractors must
disclose all subject inventions to NASA. Subject inventions as used in NASA contracts (or subcontracts) with
other than large businesses means any invention or discovery which is or may be patentable and is conceived
or first actually reduced to practice in the performance of work under a NASA contract (or subcontract).
Subject inventions include any new process, machine, manufacture, or composition of matter, including
software, and improvements to, or new applications of, existing processes, machines, manufactures, and
compositions of matter, including software.

Subject to approval by contractors (or subcontractors) who retain or obtain title to subject inventions

or reportable items, all such reported items are evaluated for publication in NASA Tech Briefs. If an
item is published in NASA Tech Briefs, the innovator receives a monetary award from NASA.
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NASA GRANTEE
NEW TECHNOLOGY SUMMARY REPORT

General Information
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3. Have any reportable items or subject inventions resulted from work performed under this contract

during this reporting period? [] Yes X No

4. Are New Technology Items being disclosed (NF 1679 or equivalent) with this Summary Report?
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Please provide the title(s) of all new and previously disclosed new technology items conceived or first reduced to
practice under this grant. Use a separate piece of paper if additional space is required.

Title Internal Docket Patentable  Patent Appl. Patent Appl.
Number Item Filed Not Filed
o NONE | a d
. a O a
. a O O
. O d O

o  Grant Subcontractors

Please complete the following section listing all research subcontractors participating to date. Include each
subcontractor’s name, address, contact person, telephone number, and the subcontract award date. Use a separate
piece of paper if additional space is required.
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Date of Award: Date of Award:
Date of Award: Date of Award:

o  Certification

I certify that active and effective procedures ensuring prompt identification and timely disclosures of
reportable new technology items have been followed. Furthermore, I certify that all new technology items
required to be disclosed and conceived during the period identified on this form have been disclosed to
NASA.
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